Since the subclavian steal syndrome was first described by Contorni in 1960, numerous articles have appeared indicating that it is commoner than was formerly realized. Reivich, Holling, Roberts, and Toole (1961) (Siekert and Millikan, 1955) with basilar artery insufficiency states.
In patients with the subclavian steal syndrome occlusion of the subclavian artery (or innominate artery) proximal to the vertebral artery on that side gives rise to a pressure differential between the two vertebral arteries. Blood from the contralateral vertebral artery is siphoned over at the basilar junction and flows retrograde into the subclavian artery on the occluded side, thereby depriving the basilar artery of some of its supply ( Fig. 1) . If the carotids are stenosed the brain stem circulation may be imperilled by a lack of flow through the anastomotic channels at the circle of There were no bruits in the root of the neck. Aortography, using percutaneous femoral artery puncture by the Seldinger technique, showed obstruction to the left subclavian artery with reversed flow down the left vertebral artery (Fig. 2) . On 17 February 1965 operation was performed through a left fourth rib bed posterolateral incision. The aorta was taped, and the left subclavian artery and its branches were dissected free and held in nonocclusive tapes. The subclavian artery was opened after partly occluding the aorta and the subclavian artery origin, and endarterectomy was performed. The plaque extended into the aorta, and on opening the aortic clamp no prograde flow ensued. A 4 mm. disc of the occluding plug was excised, but it was thought that the _ flow was inadequate. A 8 in. (16 mm.) Teflon graft was sutured end-to-side from the aorta to the distal end of the subclavian incision. Flow on releasing the aortic clamp was satisfactory. The patient's convalescence was uneventful and he was discharged fromo Comment This patient showed limb claudication and symptoms related to exercise and posture in a known hypertensive. CASE 3 T.A. aged 58, a social worker, also righthanded, had had intermittent dysphagia for two weeks and visual disturbances for two years. She had had a known systemic hypertension for five years (B.P. 180/ 100 mm. Hg). She presented when she had a drop attack at the school of the previous patient's husband, who made the correct diagnosis! There was no limb claudication, but the syncopal attack had been preceded by loss of power in the left arm. She showed pulse differences (R. 100/0; L. 185/105 mm. Hg) with no neurological signs in the limb. There were, however, right and left carotid bruits, a to-and-fro murmur over the right subclavian origin, and bruits over each renal artery. An electrocardiogram showed minor changes of left ventricular hypertrophy. An arch aortogram (percutaneous femoral artery, Seldinger technique) showed the left subclavian artery to be patent, the left vertebral artery narrowed at its origin, the left carotid artery occluded, and the right subclavian artery blocked to the origin of the right vertebral artery, in which blood flow was retrograde. The right internal carotid artery was also occluded. This patient's cerebral circulation depended on a stenosed left vertebral artery (Fig. 3) . After the aortogram she had three dizzy attacks interpreted as a portent of worsening cerebral ischaemia and therefore had an emergency operation.
The innominate artery was approached through a low transverse neck incision, and, although a little 2E cramped by the medial end of the clavicle, exposure was adequate for proximal control. The innominatesubclavian artery junction was opened, and an occluding plaque of atheroma was removed up to the origin of the vertebral artery. Since the right common carotid artery was patent above the innominate artery bifurcation, the carotid bifurcation was exposed through a higher crease incision and a right internal carotid endarterectomy was performed. There was surprisingly good back-bleeding down the internal carotid artery. After closure of the incisions there was good prograde flow in both vertebral and carotid arteries. CASE 4 A.M. aged 48, a clerical worker, had had vertiginous attacks for two and a half years and diplopia for seven to eight months. There was no limb claudication nor neurological disturbance. There was a pulse discrepancy (blood pressure R. 80/60, L. 130/70 mm. Hg) and a loud systolic bruit on the right at the root of the neck. An arch aortogram (percutaneous femoral, Seldinger technique) showed marked atheromatous narrowing of the innominate artery with early poor filling of the right subclavian artery. The later films showed retrograde flow through the right vertebral artery and later refilling of the right subclavian artery.
The aortic arch was explored through a median sternotomy which gave excellent exposure. A right innominate and subclavian endarterectomy was performed with restoration of prograde flow. During the procedure the right carotid circulation was supported by a femoro-carotid bypass. Hypothermia was not used. Convalescence was uneventful and at discharge the patient was symptom free with equal pressures in each arm (140/90 mm. Hg (Fig. 4) Accurate anatomical localization of the site of obstruction and demonstration of the reversed vertebral flow is only possible by performing aortography. It is not enough to visualize the carotid artery on the affected side, as all the arch vessels must be seen. Sufficient late films must be taken to show filling of the vertebral vessels and the direction of their flow. After the initial descriptions of this condition, radiologists confirmed the patho-physiological circulation and established it as a radiological entity (Simon, Rabinov, and Horenstein, 1962; Philp, Samuel, and Duncan, 1963; Ashby, Karras, and Cannon, 1963; Steinberg and Halpern, 1963; Fischer and Mattey, 1963) . Great care, especially in the elderly (Williams and Wilson, 1962) , must be taken, and retrograde percutaneous femoral artery puncture is to be preferred to the brachial route, as postangiogram thrombosis of the subclavian artery on the non-affected side may provoke bilateral vertebral, and consequent basilar, artery thrombosis as well as upper limb ischaemia. Using a Seldinger technique, gentle advancement of the guide wire will permit the catheter to advance to the aortic arch.
Subclavian artery thrombosis is more serious than femoral artery thrombosis, which must also be recognized as a possible complication as the limb circulation will be endangered. As in case 3, the cerebral circulation may be so imperilled that the hypertonic contrast medium may provoke ischaemic symptoms. If these patients are being investigated, facilities for rapid surgical treatment either of the lesion itself or of complications of the investigation must be available.
TREATMENT Recognition of the presence of the condition is not sufficient indication for treatment. The patients should have progressive symptoms sufficient to alter their normal way of life and should not be frail or elderly, since operative management inflicts a major hazard, especially in the left-sided lesions. In patients whose symptoms do not warrant operative treatment, or whose condition does not permit it, there is a place for prolonged anticoagulant treatment with dicoumarol derivatives, bearing in mind the risk of cerebral or other haemorrhage, especially if the patient is hypertensive. Bradshaw and McQuaid (1963) noted a poor prognosis in their series of cases with vertebro-basilar insufficiency especially in those patients denied anticoagulants. These authors found an 8% mortality in 101 patients on anticoagulants, but a 50% mortality in a smaller series of similar patients not so treated.
Operative procedures should aim at disobliterating the obstructed segment or bypassing it. There is little place for simple vertebral artery ligation, except perhaps in the frail or elderly with severe symptoms which progress in spite of anticoagulant therapy. There is a high risk of basilar artery thrombosis, which is always fatal (French and Haines, 1950) .
On the left side the subclavian artery is approached via the left fourth rib bed. This gives good access to the aortic arch, the subclavian artery origin, and its first branches. The aorta should be taped above and below the subclavian artery to allow control of haemorrhage. If the origin of the vessel is patent, as determined by aortogram, palpation, and aspiration of blood, it can be clamped at its origin, and an endarterectomy can be performed through a small (1 in.; 25 mm.) incision.
If the lumen appears narrowed a vein patch or woven material patch can be inserted to widen it. Care must ibe taken that the proximal limit of the endarterectomy does not extend into the aortic lumen, as not only may this act as the site of a dissecting aneurysm but the atheromatous aortic wall may disintegrate and result in an uncontrollable haemorrhage.
If the subclavian artery is totally obliterated at its origin and the aortic wall as seen on the aortogram is atheromatous, it is better to bypass the obstruction with a graft from the aorta distal to.the subclavian artery to the region of the subclavian branches. A 
